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Basic research for identification and clinical application of novel renal cell
carcinoma biomarkers which are useful for early diagnosis and prediction for
prognosis
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There have been no specific tumor markers for renal cell carcinoma (RCC). We

aimed to identify them using NGS-HiCEP, in which next-generation sequencing (NGS) is combined with
high coverage expression profiling (HiCEP) method. We collected cancerous and macroscopically
non-cancerous regions from 40 RCC cases. Six cases with clear cell RCC were analyzed by HiCEP. To
develop a comprehensive gene expression database for RCC, HiCEP fragments were also sequenced by
NGS. Using this database, we identified 12 genes that showed over 5-fold higher expression in
cancerous tissues than in non-cancerous tissues in all six RCC cases. We successfully replicated the
results for all of these 12 genes by performing real-time PCR with 34 RCC samples. These 12 genes
include four novel genes as well as eight known genes whose associations with RCC have been
previously reported. Our data indicates NGS-HiCEP to be a very reliable and useful method for
identifying novel markers for tumors, including RCC.
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